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. . The H3 ion is shown to be a normal component of low yield in the fragmentation pattern of organic compounds (except C 2 11 2 ) . The pattern of H3+
is tabulated for the 70 eV mass spectrum of each of 33 compounds of various types. + Specific studies of the energetics of formation of H3 from CH 4 , C 2 H 6 + and CH 3 Cl, and of D3 from CD 4 were conducted. + The H3 ion is shown to be derived from two sources, a low initial kinetic energy component which arises from fragmentation of the singly charged molecular ion and a high initial kinetic energy component whose AP and kinetic energy release is consistent with fragmentation of the doubly charged molecular ion. + Systematic variations of H3 pattern factors with carbon number are shown for the n-alkanes and l-alkenes and with halogen type for the series of methyl halides. 
+
In the present investigation the occurrence of H3 in the mass spectrum of methane has been restudied and the study extended to other organic compounds.
,
In the present limited survey, no organic compound other than acetylene failed + to exhibit a mass peak due to the occurrence of H3 •
II. EXPERIMENTAL
The present work was done with a Consolidated Electrodynamics Corp.
Model 21-103B mass spectrometer. Modifications to increase the sensitivity of the recording system, the vacuum capabilities of the instrument, and ·modifica-tions to record directly ionization efficiency curves on an X-Y recorder have been described previously2,3. In the present investigation. negative-repeller studies were performed by use of batteries in the modified repeller circuit.
Under these conditions peaks were scanned by a motor drive of the magnet current control. Repeller potentials were measured with a battery operated vacuum tube vol tmeterwhich was at the potential of the ion source. Metastable suppressor cutoff curves were determined with a multiple decade potential divider. In the first three decadeS· the resistors were trimmed to an accuracy of 0.01%.
The fourth stage, a ten turn potentiometer, had a linearity of 'r: ! ' . , '-.
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0.1%. In all work reported here, an ionizing electron current of 38 ]..!A was used.
For AP determinations, owing to the low intensity of these peaks, equal repeller potentials of -0.01 'VA were used. Under these conditions secondary effects in the ion source, e.g., space charge effects and charge exchange from ions produced at the anode, are not observed. The electron energy scale was corrected by comparison with a standard (usually He) introduced into the gas mixture so the intensity of the respective peaks at about 50 eV were approximately equal.
At high metastable suppressor voltages (near cutoff) the peaks beccime so narrow the X-Y recording procedure could not be used owing to the possibility of drifting off the peak while scanning the electron energy scale. The ionizat~on efficiency curves of these peaks were determined on a point to point basis, scanning the peak magnetically at each predetermined electron energy. confirming that all three atoms inD3t arise from one molecule of CD 4 . These experiments confirm the earlier conclusion of Smithl in regard to the unimolecular character of H3+ production from methane.
In Table 1 the A.P.I. Mass Spectral Data are used for this purpose, the H2 yields will, in general, be found to be lower than those used in the present calculations owing to differences in instrument operating procedures).
For the data in Table 1 , each of the compounds was studied at three pressures, usually 25, 50, and 100 ~ inlet pressure. In all cases the peak sensitivity of H3+ and the intensity ratio of H3+ to H 2 + were independent of pressure. + The only organic compound investigated in which no H3 was found was Table 1 ) from which the formation of H3 by a unimolecular process is impossible. The ratio of ~/q = 3 to M/q = 2 found fram C 2 H 2 was Other methods of evaluat1nginitial kinetic energy are the deflection method 6,7, measurement of satellite peaks at low' ion accelerating YOltages 8 , an , 9 peak cutoff curves with an ion",retarding plate at the iGm collector , negative-
repeller cutoff curves of the ion peak , and peak cutoff curves measured by -6-UCRL-i9916 Rev.
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retarding the ions on one of the ion accelerating slits of the ion source This last method is the most sensitive for ions with low initial kinetic energy.
The equipment used could not, however, be adapted for application of this method.
In the present investigation the methods used were; 1) the measurement
of satellite peaks at low ion accelerating voltage, 2) the measurement of the negative repeller cutoff, and 3) the method of retarding ions at the collector.
The measurement of satellite peaks was found to be of limited utility because of low intensity at low ion accelerating voltages (see Fig. 2 ) and the + lack of resolution of any satellite peaks at H3 in the mass spectrum of CH 4 or + .
D3 in the mass spectrum of CD 4 . Satellite peaks were observed at M/q = 3 from is relatively flat, this uncertainty is not a critical factor in the measurements.
In the method of retarding ions at the collector, the metastable suppressor was used as a retarding grid. The maximum potential applied to the metastable suppressor must be sufficient tb retard those ions of highest initial kinetic energy. Since the metastable suppressor is an einzel lens system, it has both a focussing action (the apparent collector slitwidth narrows as the potential on the metastable suppressor is increased) and a potential well of depth such that the potential actually applied to the ions is a factor of 0.973
times the potential applied to the plates. This factor was determined by Kande1 9
for the metastable suppressor in the CEC instrument, and the measurements reported here are in agreement with this factor.
If the maximum potential applied to the metastable suppressor is defined as 1.0000 V and the fraction of this potential retluired to completely mss retard the ions is defined as f ,.then from the retarding curves of an ion mss formed with thermal initial kinetic energy and one formed with higher initial kinetic energy, the difference in initial kinetic energy of the two ions is given by etluation (1). .' " .
Street, and Newton, using thesatell:tte method and a 0.75 rom collector slitwidth; found this peak to 'be formea with 2.65 eVof initi~l kinetic energy. Newton It is difficult to analyze these curves to obtain initial kinetic energies of Table 1 the yields of H3 and H2 appear to be unrelated. This is expected since it is highly improbable that H 2 + and H3+ would arise from tbe same set of excited states of the molecule ion, or if they did, that the relative dissociation probabilities leading to these two products would be + + constant from one compound to another. In Fig. 12 + increasing carbon number. In the series of l-alkenes, the yield of H3 from ethylene is similar in magnitude to that from methane but the yield from propylene and higher alkenes does not differ significantly from the yield from n-alkanes of the sa:me carbon number. The data in Table 1 also indicates a small effect of structure.
. +
The yield of H3 from the alkanes decreases as the alkanes become more branched. The butenes show a maximum yield from the 2-butenes" and a lesser yield when the double bond is at a terminal carbon in I-butene or isobutene. The effects are small however, and data from many more compounds would be necessary to evaluate detailed structural effects.
+ . Fig. 13 shows the yield of H3 from each compound in the series of methyl halides. Methane is included for comparison. The calculated AP values are summarized in Table 3 . To each of these is added the initial kinetic energy release, T, to obtain the minimum AP which + should be observed, assuming H3 to be tormedin the lowest vibrational level This work was performed under the auspices of the U. S. Atomic Energy
Commission.
-19-UCRL-19916 Rev. Conditions: Ve = 90 V; VA = 3000 V; repellers equal; magnetic scan. l-alkenes with carbon number. . Weak onset over background of ED or lower state of low transition probability.
~roIn reference 1. eA. p . of high initial kinetic energy state. 
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